Transient forebrain ischemia induced phosphorylation of cAMP-responsive element-binding protein is suppressed by hyperglycemia.
Hyperglycemia enhances brain damage due to transient cerebral ischemic stroke. The hyperglycemia-mediated detrimental effect is probably due to mitochondrial dysfunction and the resulting promotion of cell death pathways. In this study, we determined whether hyperglycemia suppresses cell survival signals that involve the cAMP-responsive element-binding protein (CREB) and activating transcription factor (ATF-2). Total and phosphorylated CREB and ATF-2 were measured in the cingulate cortex and dentate gyrus, two structures that are ischemia-resistant under normoglycemic conditions but become ischemia-vulnerable under hyperglycemic conditions, using immunocytochemistry and Western blot analysis. Samples were collected from normo-operated and hyperglycemic rats subjected to 15 min of ischemia followed by reperfusion. Transient ischemia induced a persistent phosphorylation of CREB in normoglycemic animals. Hyperglycemia suppressed phosphorylation of CREB in hyperglycemia-recruited areas. Ischemia also induced a transient increase of phospho-ATF-2 in the cingulated cortex that was suppressed by hyperglycmia. We conclude that suppression of neuronal survival signals by hyperglycemia may contribute to the mechanism of converting ischemia-resistant structures into vulnerable ones.